Pathguide: the Pathway Resource List (http:// pathguide.org) is a meta-database that provides an overview of more than 190 web-accessible biological pathway and network databases. These include databases on metabolic pathways, signaling pathways, transcription factor targets, gene regulatory networks, genetic interactions, protein-compound interactions, and protein-protein interactions. The listed databases are maintained by diverse groups in different locations and the information in them is derived either from the scientific literature or from systematic experiments. Pathguide is useful as a starting point for biological pathway analysis and for content aggregation in integrated biological information systems.
MOTIVATION
Databases and methods for computational analysis and data mining are an increasingly integral part of biological research because they provide easy access to a wealth of biological information, which biologists require to support analyses and effectively answer research questions. While individual databases cover important information in certain areas of biological knowledge, integrated and reasonably comprehensive use of biological pathway and network datasets is severely hampered by the large number and fragmentation of available databases (1) .
CREATING THE PATHWAY RESOURCE LIST
As a step toward effective navigation and selective pathway data integration, we have collected information on over 190 published online cellular pathway and network databases in Pathguide. By providing this community resource we aim to promote the development of an integrated view of the cell (the 'cell map') (1). While much cell map data are only found in the literature, the databases in the list already represent a significant amount of relatively well-organized pathway data at varying levels of accessibility that can eventually be integrated and comprehensively accessed.
TYPES OF DATA AND DATABASE CATEGORIES
Databases in the list are grouped into eight major categories based on the type of data made available, the data format and the biological focus ( Table 1) . The categories are approximate and a database can be in multiple categories if it contains multiple data types. Protein-protein interaction databases mainly store pairwise interactions or complexes between proteins and sometimes other molecular interaction types. Metabolic pathway databases generally store a series of biochemical reactions in pathways involved in metabolite conversions. Signaling pathway databases generally collect sets of molecular interactions and chemical modifications (such as post-translational protein modifications) as regulatory pathways. Gene regulation network databases capture transcription factors and the genes they regulate. Genetic pathway databases are composed of genetic interactions, such as epistasis and synthetic lethality, which occur when two mutations have a combined phenotypic effect that is not simply the sum of the effects caused by either mutation alone. Pathway diagram databases generally store hyperlinked pathway images; while it is difficult to extract computable information from these images, they are very useful for biologists as educational 
COVERAGE
As one might expect, the categories of information captured in databases, so far, are biased by community biological interests and do not evenly cover the space of available pathway and interaction data (Figure 1 ). For instance, there are many protein-protein and protein-compound databases, plausibly because of technical developments in proteomics and interest in drug discovery, but there appear to be only two protein-RNA databases and none for RNA-compound interactions, although these categories are clearly of biological interest.
Interactions and pathways define biological function at the molecular level. Therefore, pathway databases must grow to support the evolution of biological knowledge. There is still significant room for pathway database growth in underrepresented categories and areas of new biological discoveries, such as microRNA targets. 
META-DATA AND LINKS

STANDARDS
Many computational pathway analysis methods gain power given a larger biological network. A single new link can lead to a significant new biological discovery. Collecting 
